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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to conjugate fi- 
brous material, fabrics formed from such materials, and 
methods of making the same. 

BACKGROUND OF THE INVENTION 

[0002] It is generally understood to be both econom- 
ically and environmentally desirable to minimize the 
amount of raw material contained in thermoplastic spun 
filaments that make up a variety of fabrics. Generally 
speaking, less raw material results in lower basis weight 
webs that cost less and conserve resources. 
[0003] One problem associated with many conven- 
tional woven and nonwoven fabrics is that it is difficult 
to maximize the ability of a fabric to cover or serve as a 
barrier or shield while maintaining desirable breathabil- 
ity or permeability. For example, it is desirable for gases 
and/or vapors (e.g., water vapor) to pass freely or diffuse 
through a fabric even though the same fabric functions 
to substantially bar or shield liquids (e.g. , liquid droplets) 
and/or electromagnetic radiation (e.g., visible or ultravi- 
olet light) from an object covered by the fabric. 
[0004] An equally significant problem is that many 
fabrics made from spun filaments and/or fibers have un- 
satisfactory tactile properties. As an example, fabrics 
containing substantial amounts of filaments and/or fib- 
ers that are conventionally melt-spun from economical, 
recyclable polymers such as, for example, polypropyl- 
ene, polyethylene and the like, often can have smooth, 
untextured surfaces and/or relatively large diameters. 
These filaments and/or fibers can have a 'waxy' or slick 
feel that may be perceived as undesirable. Many appli- 
cations of such fabrics are thwarted by their inability to 
be perceived as relatively "cloth-like" (e.g., not slick of 
"waxy" in a tactile sense). FR-A-2 081 057 describes 
continuous filament webs of thermoplastic polymers, 
which are bonded to provide webs with textile-like drape 
and softness. 

[0005] Fabrics made of filaments and/or fibers com- 
posed of a single material or blends of materials (e.g., 
substantially mono-component filaments and/or fibers) 
have been subjected to hot calendaring to improve the 
fabrics' covering or barrier properties. Unfortunately, the 
resulting fabrics have been characterized as "paper- 
like" (i.e., stiff and "noisy" or producing sounds when 
flexed). Such fabrics have exhibited poor drape, flexibil- 
ity and even breathability. This is generally attributed to 
individual components of the fabric (e.g., filaments and/ 
or fibers) melting, bonding and/or fusing together during 
the hot calendaring operation. DE-A-1 921 244 disclos- 
es non-woven webs consisting of filaments which com- 
prise a tacky component in the sheath of the filament 
and a non-tacky component in the core of the filament. 
[0006] Attempts have been made to reduce the slick 



or "waxy" feel of some filaments and/or fibers by incor- 
porating an expanding agent into the entire filament/fib- 
er or into the sheath of a sheath-and-core conjugate fil- 
ament and/or fiber. Such materials have been converted 
5 into fabrics intended to have "cloth-like" tactile proper- 
ties. However, these materials fail to address the impor- 
tant problems of reducing the basis weights of the webs 
and improving the covering or shielding ability of the fab- 
rics. 

10 [0007] While these attempts may be of interest to 
those engaged in the manufacture of fabrics and/or fil- 
ament (i.e., filaments and/or fibers) they do not address 
the need to minimize the amount of raw material con- 
tained in thermoplastic spun filaments that make up a 
15 variety of fabrics while achieving a satisfactory level of 
fabric softness, drape and flexibility. 
[0008] For example, there is a need for a fabric that 
can be manufactured from an inexpensive raw material 
(e.g., polypropylene, polyethylene and the like) that can 
20 satisfy these requirements. A need also exists for a fab- 
ric that minimizes the amount of raw material contained 
in fabric while achieving a satisfactory level of fabric 
softness, drape and flexibility as well as an acceptable 
level of cover and/or shielding from liquids and/or elec- 
ts tromagnetic radiation (e.g., visible and ultraviolet light). 
Additionally, a need exists for a fabric formed from a rel- 
atively inexpensive raw material that meets these re- 
quirements and also has "cloth-like" tactile properties 
and/or which provides acceptable levels of permeability 
30 or breathability. Furthermore, there is a need for a prac- 
tical process for producing such a material that is rela- 
tively simple and can be adapted to modern high-speed 
manufacturing processes. 

[0009] Meeting these needs is important since it is 
35 both economically and environmentally desirable to re- 
duce the amount of raw material used in fabrics and/or 
filaments/fibers and still provide a fabric having en- 
hanced covering, barrier and/or shielding properties. It 
is also both economically and environmentally desirable 
40 to produce such a fabric while also providing satisfactory 
levels of permeability, breathability, flexibility and/or 
drape. 

DEFINITIONS 

45 

[0010] As used herein, the term "spunbond web" re- 
fers to a web of small diameter fibers and/or filaments 
which are formed by extruding a molten thermoplastic 
material as filaments from a plurality of fine, usually cir- 

so cular, capillaries in a spinnerette with the diameter of the 
extruded filaments then being rapidly reduced, for ex- 
ample, by non-eductive or eductive fluid-drawing or oth- 
er well known spunbonding mechanisms. The produc- 
tion of spunbonded nonwoven webs is illustrated in pat- 

55 ents such as Appel, et al., U.S. Patent No. 4,340,563; 
Dorschner et al., U.S. Patent No. 3,692,618; Kinney, U. 
S. Patent Nos. 3,338,992 and 3,341,394; Levy, U.S. 
Patent No. 3,276,944; Peterson, U.S. Patent No. 
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3,502,538; Hartman. U.S. Patent No. 3,502,763; Dobo 
etal., U.S. Patent No. 3,542,615; and Harmon, Canadi- 
an Patent No. 803,714. 

[0011] As used herein, the term "meltblown fibers" 
means fibers formed by extruding a molten thermoplas- 
tic material through a plurality of fine, usually circular, 
die capillaries as molten threads or filaments into a high- 
velocity gas (e.g. air) stream which attenuates the fila- 
ments of molten thermoplastic material to reduce their 
diameters, which may be to microfiber diameter. There- 
after, the meltblown fibers are carried by the high-veloc- 
ity gas stream and are deposited on a collecting surface 
to form a web of randomly disbursed meltblown fibers. 
The meltblown process is well-known and is described 
in various patents and publications, including NRL Re- 
port 4364, "Manufacture of Super-Fine Organic Fibers" 
by V.A. Wendt, E L. Boone, and CD. Fluharty; NRL Re- 
port 5265, "An Improved Device for the Formation of Su- 
per-Fine Thermoplastic Fibers" by K.D. Lawrence, R.T. 
Lukas, and J.A. Young; and U.S. Patent No. 3,849,241, 
issued November 19, 1974, to Buntin, et al. 
[0012] As used herein, the term "microfibers" means 
small diameter fibers having an average diameter not 
greater than about 100 microns (jim), for example, hav- 
ing a diameter of from about 0.5 microns to about 50 
microns, more specifically microfibers may also have an 
average diameter of from about 1 micron to about 20 
microns. Microfibers having an average diameter of 
about 3 microns or less are commonly referred to as ul- 
tra-fine microfibers. A description of an exemplary proc- 
ess of making ultra-fine microfibers may be found in, for 
example, U.S. Patent Nos. 5,213,881 and 5,271,883, 
entitled "A Non woven Web With Improved Barrier Prop- 
erties", incorporated herein by reference in their entirety. 
[0013] As used herein, the term "thermoplastic mate- 
rial" refers to a polymer that softens when exposed to 
heat and returns to a relatively hardened condition when 
cooled to room temperature. Natural substances which 
exhibit this behavior are crude rubber and a number of 
waxes. Other exemplary thermoplastic materials in- 
clude, without limitation, polyvinyl chloride, polyesters, 
nylons, polyfluorocarbons, polyethylene (including line- 
ar low density polyethylene), polyurethane, polystyrene, 
polypropylene, polyvinyl alcohol, caprolactams, and cel- 
lulosic and acrylic resins. 

[001 4] As used herein, the term fabric" refers to a ma- 
terial that may be either a woven material, a knit mate- 
rial, a nonwoven material or combinations thereof. 
[0015] As used herein, the terms "nonwoven fabric" 
and "nonwoven web" refer to a fabric or web that has a 
structure of individual fibers or filaments which are in- 
terlaid, but not in an identifiable repeating manner. Non- 
woven webs have been, in the past, formed by a variety 
of processes known to those skilled in the art such as, 
for example, mettblowing, spunbonding and bonded 
carded web processes. 

[0016] As used herein, the term "conjugate spun fila- 
ments" refers to filaments and/or fibers composed of a 



core portion substantially or completely enveloped by a 
sheath. Generally speaking, the core portion and the 
sheath portion are formed of different polymers and 
spun using processes such as, for example, melt-spin- 

s ning processes. 

[0017] As used herein, the term "softening point" re- 
fers to a temperature near the melt transition of a gen- 
erally thermoplastic polymer. The softening point occurs 
at a temperature below the melt transition and corre- 

10 sponds to a magnitude of phase change and/or change 
in polymer structure sufficient to permit relatively dura- 
ble deformation of the polymer using relatively low levels 
of force (i.e., relative to temperatures below the soften- 
ing point). Generally speaking, internal molecular ar- 

15 rangements in a polymer tend to be relatively fixed at 
temperatures below the softening point. Under such 
conditions, many polymers are difficult to durably distort 
or reshape although a few polymers such as, for exam- 
ple, certain elastomeric polymers may be temporarily 

20 (but not durably) distorted (e.g., stretched, dented, 
bounced, and the like). At about the softening point, the 
polymer's ability to flow is enhanced so that it can be 
durably distorted. Generally speaking, the softening 
point of a polymer is at or about the Vicat Softening Tem- 

2S perature as determined essentially in accordance with 
ASTM D 1525-91. That is, the softening point is gener- 
ally less than about the polymer's melt transition and 
generally about or greater than the polymer's Vicat Sof- 
tening Temperature. 

30 [0018] As used herein, the term 'low-softening point 
component" refers to one or more thermoplastic poly- 
mers composing an element of a conjugate spun fila- 
ment (i.e., a sheath or a core) that has a lower softening 
point than the one or more polymers composing at least 

35 one different element of the same conjugate spun fila- 
ment (i.e., high-softening point component) so that the 
low-softening point component may be substantially 
malleable or easily distorted when at or about its soften- 
ing point while the one or more polymers composing the 

40 at least one different element of the same conjugate 
spun filament remains relatively difficult to durably dis- 
tort or reshape at the same conditions. For example, the 
low-softening point component may have a softening 
point that is at least about 50°C lower than the high- 

45 softening point component. 

[0019] As used herein, the term "high-softening point 
component" refers to one or more polymers composing 
an element of a conjugate spun filament (i.e., a sheath 
or a core) that has a higher softening point than the one 

50 or more polymers composing at least one different ele- 
ment of the same conjugate spun filament (i.e., low-sof- 
tening point component) so that the high -softening point 
component remains relatively undistortable or unshape- 
able when it is at a temperature under which the one or 

55 more polymers composing at least one different element 
of the same conjugate spun filament (i.e., the low-sof- 
tening point component) are substantially malleable (i. 
e. t at about their softening point). For example, the high- 
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softening point component may have a softening point 
that is at least about 50°C higher than the low-softening 
point component. 

[0020] As used herein, the term 'durably distort' re- 
fers to an enduring, long-lasting or essentially perma- s 
nent deformation of a pliable material, such as, for ex- 
ample, a thermoplastic polymer that has been heated to 
a readily malleable, shapeableand deformabie state. As 
an example, applying a sufficient flattening force to a 
thermoplastic polymer filament/fiber that has been heat- 10 
ed to about the polymer's softening point and which has 
a generally circular cross-section will durably distort the 
filament/fiber into a flattened configuration, especially if 
the filament/fiber is allowed to cool in the flattened con- 
figuration. If generally the same flattening force is ap- '5 
plied to the filament/fiber at a much lower temperature 
(e.g., room temperature), the filament/fiber may distort 
but would generally regain at least some or much of its 
original circular-cross sectional configuration after re- 
moval of the flattening force. 20 
[0021] As used herein, the terms "cover', 'coverage" 
or "surface area coverage' refer to the percent closed 
area of a fabric as determined using conventional ana- 
lytical image analysis techniques. Generally speaking, 
the percent closed area is expressed as 100 - (percent 25 
open area). The percent open area is measured from 
an image of the sample generated so that is has a high 
level of contrast between the open and closed areas. 
Generating such an image will depend upon variables 
such as, for example, the light source and placement, 30 
basis weight and/or texture of the sample. The threshold 
of a conventional image analyzer is typically adjusted to 
half-black and the percent open area is determined. The 
generated image may be processed using equipment 
such as a Cambridge Quantimet-10 image analyzer 3$ 
available from Leica, Inc. of Deerfield, Illinois. 
[0022] As used herein, the term "consisting essential- 
ly of does not exclude the presence of additional ma- 
terials which do not significantly affect the desired char- 
acteristics of a given composition or product. Exemplary 40 
materials of this sort would include, without limitation, 
pigments, f unctionalizing additives, fillers, antioxidants, 
stabilizers, surfactants, waxes, flow promoters, particu- 
lates or materials added to enhance processability or 
properties of a composition. 4S 

SUMMARY OF THE INVENTION 

[0023] The present invention responds to the needs 
described above by providing a method of making a flex- so 
ible fabric composed of a fibrous matrix of ribbon-like, 
conjugate, spun filaments. The method includes the fol- 
lowing steps: 1) providing a fibrous matrix composed of 
individual, spun filaments bonded at spaced-apart bond 
locations, the filaments themselves being composed of: ss 
(i) a core formed of at least one low-melting point ther- 
moplastic component; and (ii) a sheath formed of at 
least one high-softening point component; and 2)apply- 
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ing a flattening force to the fibrous matrix to durably dis- 
tort the core of individual filaments into a ribbon-like con- 
figuration having a width greater than its height so that: 
(i) the individual filaments are substantially unattached 
between the spaced-apart bond locations, and (ii) the 
width of individual filaments is oriented substantially in 
the planar dimension of the fabric. 
[0024] According to the method of the present inven- 
tion, the fibrous matrix is generally at a temperature near 
the softening point of the low-melting point thermoplas- 
tic component during application of the flattening force 
so that the low-melting point thermoplastic component 
is malleable (i.e., able to be durably distorted by appli- 
cation of the flattening force). The flattening force is ap- 
plied by a calendar roll arrangement (e.g., pressure roll 
arrangement). Desirably, the calendar roll arrangement 
is a heated calendar roll arrangement (e.g., heated pres- 
sure roll arrangement). 

[0025] In one aspect of the invention, a substantial 
portion of the low-softening point thermoplastic compo- 
nent in the core may have a softening point that is at 
least about 50°C lower than the softening point of the 
high -soften ing point component in the sheath. For ex- 
ample, the low-softening point thermoplastic compo- 
nent in the core may have a softening point that is at 
least about 70°C lower than the softening point of the 
high -soften ing point component in the sheath. 
[0026] In an embodiment of the method of the inven- 
tion, the fibrous matrix may be mechanically softened 
after the flattening force is applied. Mechanical soften- 
ing may be carried out using techniques including, but 
not limited to, intermeshed grooved rolls, intermeshed 
patterned rolls, liquid jets and gas jets. The liquid jets 
may be high-pressure jets of water. The gas jets may 
be high-pressure jets of air. 

[0027] According to the method of the present inven- 
tion, the flattening force may be used to durably distort 
individual filaments to a width to height ratio of greater 
than about 2:1. For example, the individual filaments 
may be durably distorted to a width to height ratio of 
greater than about 3:1. 

[0028] The present invention encompasses a flexible 
fabric composed of a fibrous matrix of ribbon-like, con- 
jugate, spun filaments joined at spaced apart bond lo- 
cations. The filaments themselves are composed of: 1 ) 
a ribbon-like core having a width greater than its height 
formed of at least one low-softening point thermoplastic 
component; and 2) a sheath formed of at least one high- 
softening point component, the sheath substantially en- 
veloping the core; so that individual filaments are: (i) 
substantially unattached between the spaced-apart 
bond locations, and (ii) oriented so their widths are sub- 
stantially in the planar dimension of the fabric. 
[0029] Generally speaking, the conjugate filaments 
may contain from about 1 to about 50 percent, by weight, 
of the high-softening point component and from about 
50 to about 99 percent, by weight, of the low-softening 
point thermoplastic component. For example, the con- 
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jugate filaments may contain from about 1 to about 30 
percent, by weight, of the high-softening point compo- 
nent and from about 70 to about 99 percent, by weight, 
of the low-softening point thermoplastic component. As 
another example, the conjugate filaments may contain 
from about 5 to about 30 percent, by weight, of the high- 
softening point component and from about 70 to about 
95 percent, by weight, of the low-softening point ther- 
moplastic component. The high-softening point compo- 
nent may be, for example, polyesters, polyamides and/ 
or high-softening point polyolefins. The low-softening 
point thermoplastic component may be, for example, 
low-softening point polyolefins, low-softening point 
elastomeric block copolymers, and blends of the same. 
[0030] The flexible fabric may further include one or 
more secondary material, such as, for example, fibers 
and/or particulates that are incorporated into the fibrous 
matrix. 

[0031] In an aspect of the present invention, the 
sheath component of individual filaments may include a 
distribution of rugosities (bumps, fissures, microfibrils, 
cavities, etc.) across at least a portion of the surface of 
the sheath. In another aspect of the invention, the 
sheath may include multiple lobes across at least a por- 
tion of the surface of the sheath. In yet another aspect 
of the invention, the sheath may include both multiple 
lobes and a distribution of rugosities (bumps, microfibril, 
cavities, etc.) across at least a portion of the surface of 
the sheath (e,g,. the lobes). 

[0032] In one embodiment of the invention, the flexi- 
ble fabric may provide a surface area coverage at least 
about 1 0 percent greater than an identical untreated fab- 
ric (i.e., not subjected to the method of the present in- 
vention) of filaments having a substantially circular 
cross-section. For example, the flexible fabric may pro- 
vide a surface area coverage at least about 50 percent 
greater than an identical untreated fabric of filaments 
having a substantially circular cross-section. As another 
example, the flexible fabric may provide a surface area 
coverage at least about 100 percent greater than an 
identical untreated fabric of filaments having a substan- 
tially circular cross-section. As yet another example, the 
flexible fabric may provide a surface area coverage at 
least about 300 percent greater than an identical un- 
treated fabric of filaments having a substantially circular 
cross-section. 

[0033] The fibrous matrix may be, for example, one 
or more woven fabrics, knit fabrics and/or non woven 
fabrics. These fabrics may be used alone or in combi- 
nation. Desirably, the fibrous matrix is a non woven web 
of conjugate, spunbond filaments. 
[0034] In an aspect of the present invention, the rib- 
bon-like, conjugate, spun filaments may incorporate 
substances that reflect ultra-violet wavelength radiation, 
absorb ultra-violet wavelength radiation, retard or inhibit 
photodegradation, absorb moisture, adsorb odors, and/ 
or are anti-microbial. 

[0035] The present invention also encompasses a 



method of making ribbon-like, conjugate, spun fila- 
ments. The method includes the following steps: 1) pro- 
viding at least one low-softening point thermoplastic 
core component, and at least one high-softening point 

s sheath component to the respective core and sheath 
portions of a sheath-and-core type conjugate spinning 
die under extrusion conditions; 2) extruding the compo- 
nents into conjugate filaments, each conjugate filament 
have a sheath composed of at least one high-softening 

10 point component that substantially envelops a core 
composed of at least one low-softening point thermo- 
plastic component; 3) quenching the extruded conju- 
gate filaments downstream of the spinning die; 4) draw- 
ing the extruded conjugate filaments as they are being 

is quenched thereby achieving an average filament diam- 
eter ranging from about 0.5 to about 100 microns; and 
5) applying a flattening force to durably distort the core 
of individual filaments into a ribbon-like configuration 
while the low-softening point component is at a temper- 

20 ature near its softening point so that a substantial portion 
of the individual filaments have a width to height ratio of 
greater than about 2:1. 

[0036] According to the method of the invention, the 
low-softening point thermoplastic component in the core 

25 may have a viscosity that is greater than or near the vis- 
cosity of the high-softening point component in the 
sheath while the components are being extruded. 
[0037] It is desirable that a substantial portion of the 
low-softening point thermoplastic component in the core 

30 may have a softening point that is at least about 50°C 
lower than the softening point of the high-softening point 
component in the sheath. 

[0038] Generally speaking, the individual filaments 
are at a temperature near the softening point of the low- 

35 softening point thermoplastic component during appli- 
cation of the flattening force. The flattening force may 
be applied by a calendar roll arrangement (e.g., pres- 
sure roll arrangement). Desirably, the calendar roll ar- 
rangement is a heated calendar roll arrangement (e.g., 

40 heated pressure roll arrangement). 

[0039] The method of the present invention may fur- 
ther include the step of introducing an expanding agent 
into the high-melt temperature sheath component prior 
to extrusion so that, upon extrusion, the expanding 

45 agent expands to produce a textured sheath. In another 
aspect of the invention, the components are extruded 
into conjugate filaments using a multi-lobal sheath-and- 
core type conjugate spinning die so that multiple lobes 
are generated on the sheath. In yet another aspect of 

50 the invention, an expanding agent is introduced into the 
high-melt temperature sheath component prior to extru- 
sion through a multi-lobal sheath-and-core type conju- 
gate spinning die so that, upon extrusion, the expanding 
agent expands to produce a textured sheath having mul- 

55 tiple lobes. 

[0040] The present invention further encompasses 
ribbon-like, conjugate, spun filaments composed of: 1) 
from about 50 to about 99 percent, by weight, of a low- 
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softening point thermoplastic component forming a rib- 
bon-like core; and 2) from about 1 to about 50 percent, 
by weight, of a high-softening point component forming 
a sheath that substantially envelops the core; in which 
the filaments have been durably flattened to a width to 
height ratio of greater than about 2:1 . For example, the 
filaments may be composed of from about 70 to about 
99 percent, by weight, of a low-softening point thermo- 
plastic component forming a core and from about 1 to 
about 30 percent, by weight, of a high-softening point 
component forming a sheath. 

[0041] According to the invention, the high-softening 
point component may be, for example, one or more pol- 
yesters, pofyamides, high-softening point polyolefins, 
and blends of the same. The low-softening point ther- 
moplastic component may be, for example, one or more 
low-softening point polyolefins, low-softening point 
elastomeric block copolymers, and blends of the same. 
[0042] In one embodiment of the invention, the sheath 
component of the conjugate filaments may include a dis- 
tribution of rugosities (bumps, fissures, microfibrils, cav- 
ities, etc.) across at least a portion of the surface of the 
sheath. In another embodiment of the invention, the 
sheath portion of the conjugate filaments may include 
multiple lobes across at least a portion of the surface of 
the sheath. In another embodiment of the invention, the 
sheath portion of the conjugate filaments may include 
rugosities as well as multiple lobes across at least a por- 
tion of the surface of the sheath. Desirably, the conju- 
gate filaments may be conjugate, spunbond filaments. 
[0043] According to the invention, the filaments may 
incorporate substances that reflect ultra-violet wave- 
length radiation, absorb ultra-violet wavelength radia- 
tion, retard photodegradation, absorb moisture, adsorb 
odors, and/or are anti-microbial. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0044] FIG. 1 is an illustration of an exemplary method 
for producing a flexible fabric composed of a fibrous ma- 
trix of ribbon-like, conjugate, spun filaments. 
[0045] FIG. 2 is an illustration of an exemplary method 
for producing ribbon-like, conjugate, spun filaments. 
[0046] FIG. 3 is a cross-sectional view of an exempla- 
ry textured, conjugate filament having a generally circu- 
lar configuration. 

[0047] FIG. 4 is a cross-sectional view of an exempla- 
ry textured, conjugate filament having a generally rib- 
bon-like configuration. 

[0048] FIG. 5 is a cross-sectional view of an exempla- 
ry fabric containing individual conjugate filaments hav- 
ing a generally circular configuration. 
[0049] FIG. 6 is a cross-sectional view of an exempla- 
ry fabric containing individual conjugate filaments hav- 
ing a generally ribbon-like configuration. 
[0050] FIG. 7 is a cross-sectional view of an exempla- 
ry multi-lobed, conjugate filament having a generally cir- 
cular configuration. 



[0051 ] FIG . 8 is a cross-sectional view of an exempla- 
ry multi-lobed, conjugate filament having a generally rib- 
bon-like configuration. 

[0052] FIG. 9 is a cross-sectional view of an exempla- 
5 ry multi-lobed, textured conjugate filament having a gen- 
erally circular configuration. 

[0053] FIG. 10 is a cross-sectional view of an exem- 
plary multi-lobed, textured conjugate filament having a 
generally ribbon-like configuration. 

w 

DETAILED DESCRIPTION OF THE INVENTION 

[0054] The present invention is directed to a method 
of making a flexible fabric composed of a fibrous matrix 

'5 of ribbon-like, conjugate, spun filaments as well as the 
fabrics and filaments themselves. While the invention 
will be described in connection with desired or preferred 
embodiments, it will be understood that it is not intended 
to limit the invention to those embodiments. 

20 [0055] Referring now to FIG. 1 of the drawings, there 
illustrated at 10 an exemplary method for producing a 
flexible fabric. A conventional fabric-forming machine 
for forming a spunbond fabric (i.e., spunbond web) com- 
posed of a fibrous matrix of a plurality of substantially 

25 continuous conjugate filaments. The fabric-forming ma- 
chine includes a conjugate spunbond filament station 1 2 
(referred to as "spunbond station 1 2') having a first sup- 
ply container 14 which holds a supply of an extrudable 
core polymer 1 6. The core polymer 1 6 is a polymer char- 

30 acterized as a low-softening point thermoplastic mate- 
rial (e.g., one or more low-softening point polyolefins, 
low-softening point elastomeric block copolymers, and 
blends of the same). 

[0056] A second supply container 18 which holds a 
35 supply of an extrudable sheath polymer 20 is also part 
of the spunbond station 12. The sheath polymer 20 is a 
polymer characterized as a high -softening point materi- 
al, (e.g., one or more polyesters, polyamides, high-sof- 
tening point polyolefins, and blends of the same). De- 
40 sirably, the sheath polymer 20 is a thermoplastic poly- 
mer. It is contemplated that modified spunbond stations 
may be adapted to incorporate other polymers as the 
sheath material. 

[0057] The supply containers 14 and 18 in the spun- 
4S bond station 1 2 feed into conventional extruders 22 and 
24. The polymers are heated and extruded in the form 
of conjugate (i.e., sheath-core) filaments through a plu- 
rality of holes in a sheath -and-core type spinnerette 26. 
The polymers are continuously extruded through one or 
so more spinnerette to form discrete conjugate filaments. 
The spun filaments are simultaneously quenched and 
drawn by means of a take-off device 28. The filaments 
are drawn either mechanically or pneumatically, without 
breaking, in order to molecularly orient at least the core 
55 polymer portion of the conjugate filaments to generally 
improve strength and tenacity. The resulting filaments 
are composed of: (i) a core formed of the core polymer 
16 (i.e., at least one low-softening point thermoplastic 
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component); and (ii) a sheath formed of the sheath pol- 
ymer 20 (i.e., at least one high-softening point compo- 
nent). 

[0058J The drawn, continuous filaments 30 are de- 
posited in a substantially random, intertwined manner 
on a moving, endless foraminous carrier belt 32 driven 
over spaced-apart rolls 34 and 36, thereby forming a fi- 
brous matrix 38. An appropriate suction means (not il- 
lustrated) can be present to assist the web formation on 
the carrier belt 32. The drawn, continuous filaments 30 
may also be deposited in a generally oriented configu- 
ration to produce a more oriented fibrous matrix 38. 
[0059] The fibrous matrix 38 then passes through a 
pattern -bonding station 40 composed of pattern roll 42 
and an anvil roll 44. The pattern bond station bonds the 
fibrous matrix 38 at discrete, spaced-apart locations to 
produce a fabric 46. Generally speaking the pattern- 
bonding at discrete, spaced-apart locations enhances 
the coherency of the fabric 46. 
[0060] From the pattern-bonding station 40, the fabric 
46 passes to a heated pressure roll station 48 composed 
of heated pressure rolls 50 and 52 forming a heated 
pressure nip 54. The actual operating temperature and 
pressure generated by the heated pressure rolls 50 and 
52 should be determinable by one of ordinary skill in the 
are and will depend upon factors including, but not lim- 
ited to, the types of polymers in the filaments, the tem- 
perature of the low-softening point component just as 
the fabric enters the pressure nip 54, the dwell time of 
the fabric 46 in the pressure nip 54 of the rolls, the 
amount of durable distortion in the filament core that is 
desired, and the presence, if any, of other materials in 
the fabric 46 (e.g., secondary materials) or in the fila- 
ments (e.g., additives such as, for example, UV (ultra- 
violet) radiation reflecting substances or UV radiation 
absorbing substances, etc.). At the pressure roll station 
48, the fabric 46 passes through the heated pressure 
nip 54 formed by the pressure rolls and the individual 
filaments are durably distorted into a ribbon-like config- 
uration. It is contemplated that a cooling gas or liquid 
could be applied to the fabric upon exiting the pressure 
roll station. Alternatively and/or additionally, the fabric 
may be passed over chill rolls. 
[0061] The resulting treated fabric 56 may be formed 
into a roll 58 or conveyed directly into other processes 
such as, for example, fabric converting operations (not 
illustrated). 

[0062] In an aspect of the invention, the drawn, con- 
tinuous filaments 30 may entirely bypass deposition on 
the carrier belt 32 and formation into a fibrous matrix 38 
as well as subsequent conversion into a fabric 46 due 
to bonding by the pattern bonding station 40. Instead, 
the filaments may be maintained as discrete, separate 
filaments that are passed directly to the pressure roll sta- 
tion 48 as depicted in FIG. 2. At the pressure roll station 
48, discrete, separate filaments 30 pass through the 
heated pressure nip 54 formed by pressure rolls 50 and 
52 and are durably distorted into a ribbon-like configu- 



ration resulting in individualized, continuous, ribbon-like 
filaments 60. The individualized, continuous, ribbon-like 
filaments 60 may by wound up in spools or bobbins 62, 
conveyed directly into other processes such as, for ex- 
5 ample, yarn or thread converting operations, weaving 
operations, and/or knitting operations (not illustrated), 
or cut into lengths for use as staple-length fibers and/or 
staple-length filaments. 

[0063] In another aspect of the invention, the drawn, 
10 continuous filaments 30 may entirely bypass deposition 
on the carrier belt 32 and formation into a fibrous matrix 
38, subsequent conversion into a fabric 46 at the pattern 
bonding station 40 as well as immediate flattening of the 
core into a ribbon-like configuration at the pressure roll 
15 station 48. Instead, the filaments may be maintained as 
discrete, separate filaments that can be conveyed to 
weaving or knitting operations for manufacturing into a 
woven or knitted fabric. At a later point, the woven or 
knitted fabric may be conveyed through a heated pres- 
to sure nip formed by heated pressure rolls and durably 
distorted into a ribbon-like configuration resulting in wo- 
ven or knit fabric composed of substantially ribbon-like 
filaments. 

[0064] The spun bond station 1 2 may be a convention- 
's al conjugate filament extruder with one or more spinner- 
ettes which form continuous conjugate filaments of a 
polymer and deposit those filaments onto the carrier belt 
32 in a random, intertwined fashion (or oriented fashion) 
to form the fibrous matrix 38. The spunbond station 12 
30 may include one or more conjugate filament spinnerette 
heads depending on the speed of the process and the 
particular polymers being used. It is contemplated that 
other filament and/or fiber processes may be used to 
deposit mono-component or multi-component filaments 
35 and/or fibers either into and/or onto the fibrous matrix 
38. 

[0065] The conjugate filaments of the present inven- 
tion are substantially ribbon-like. That is, individual fila- 
ments have been durably distorted so their widest cross- 

40 sectional dimension of the filaments is generally greater 
than about two (2) times the narrowest cross-sectional 
dimensional dimension. For example, the widest cross- 
sectional dimension of the filaments may generally be 
greater than three (3) or more times the narrowest 

45 cross-sectional dimensional dimension. This phenome- 
na is conveniently express as a width to height ratio. For 
example, durably distort individual filaments may have 
a width to height ratio generally greater than about 2:1 . 
As another example, the individual filaments may be du- 

50 rably distorted to a width to height ratio generally greater 
than about 3:1. 

[0066] It is highly desirable that the sheath compon ent 
not melt or significantly soften during the calendaring 
operation thereby avoiding significant fusion between 
55 the sheath surfaces (i.e., exterior surfaces of sheaths 
on individual filaments) which would impair the flexibility 
of the fabric. At the same time, it is highly desirable that 
the core component significantly softens or melts so that 
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it is malleable or deformable. The softened core com- 
ponent, under the pressure (and, if applicable, heat) of 
the calendaring process, will distort and flatten, durably 
changing the overall shape of the filament and/or fiber 
as well as properties or characteristics of the fabric. 
[0067] In order to enhance flattening or distort ton of 
the filaments, it is also highly desirable that a substantial 
portion of the low-softening point thermoplastic compo- 
nent in the core have a softening point that is at least 
about 50° C lower than the softening point of the high- 
softening point component in the sheath. For example, 
the low-softening point thermoplastic component in the 
core may have a softening point that is at least about 
70° C lower than the softening point of the high-softening 
point component in the sheath. This may be accom- 
plished by appropriate polymer selection. 
[0068] Generally speaking, the fibrous matrix 38 com- 
posed of conjugate filaments 30 (or individual conjugate 
filaments in some embodiments) is generally at a tem- 
perature near the softening point of the low-softening 
point thermoplastic component of the filaments during 
application of the flattening force by the heated pressure 
rolls 50 and 52. For example, the fibrous matrix 38 may 
be at a temperature near the softening point of the low- 
softening point thermoplastic component during appli- 
cation of the flattening force due to heat generated sub- 
stantially by application of the flattening force by the 
pressure rolls 50 and 52 while the rolls remain un-heat- 
ed. As another example, the fibrous matrix 38 may be 
at a temperature near the softening point of the low-sof- 
tening point thermoplastic component during applica- 
tion of the flattening force due to heat retained within the 
filaments after formation. As yet another example, the 
fibrous matrix 38 may be at a temperature near the sof- 
tening point of the low-softening point thermoplastic 
component during application of the flattening force due 
to heat applied to the fibrous matrix 38 after formation 
of the filaments by optional heat applying means (not 
illustrated). Heat may be applied by means or tech- 
niques including, but not limited to, infra-red radiation, 
steam cans, heated rolls, hot ovens, microwaves, ultra- 
sonic radiation, flame, hot gases, hot liquid, and radio 
frequency heating. 

[0069] As discussed above, a desirable aspect of the 
present invention is to produce a woven or non woven 
fabric having sheath/core conjugate filaments and/or 
fibers that, when calendared (i.e., passed through the 
pressure nip 54 of the pressure rolls 50 and 52), will du- 
rably distort (e.g., flatten) in the general planar dimen- 
sion of the fabric 46. More particularly, calendaring the 
conjugate filaments with pressure and/or heat, should 
cause durable distortion of the filament cores but not the 
filament sheaths. 

[0070] An even more desirable aspect of the present 
invention is that, after the calendaring operation, the fil- 
aments and/or fibers remain substantially unattached 
between the discrete, spaced-apart bond locations. 
That is, the ribbon-like filaments and/or fibers substan- 



tially retain their individuality, (i.e., they do not stick to- 
gether) because the sheath does not soften during the 
calendaring step. Generally speaking, this would be dif- 
ficult to accomplish with a fabric formed of mono-com- 
5 ponent filaments/fibers because the temperature condi- 
tions necessary to achieve softening of the filament/fib- 
ers so they could be durably distorted (i.e., flattened) 
would also tend to cause the filaments/fibers to fuse or 
bond together under pressure. The relative absence of 

10 bonding or fusing of individual ribbon-like filaments and/ 
or fibers between the spaced apart bond locations typ- 
ically results- in extra softness and enhanced drape (e. 
g., less stiffness) of the fabric. In addition, in those cases 
where the sheath is texturized, the calendared filaments 

is and/or fibers retain their texturization due to lack of sof- 
tening of the sheath during the calendaring step. 
[0071 ] In order to increase the likelihood that the fila- 
ments remain substantially unattached or unfused be- 
tween the spaced apart bond locations, the low-soften- 

20 jng point thermoplastic component in the core may have 
a viscosity that is greater than or equal to the viscosity 
of the high-softening point component in the sheath 
while the components are being extruded. That is, when 
spinning sheath/core conjugate filaments and/or fibers, 

2S it is desirable that the core polymer's viscosity (at 
processing conditions) be equal to or greater than the 
viscosity of the sheath polymer's viscosity (at process- 
ing conditions). This generally prevents migration of the 
core polymer to the walls of the dye tip and into the 

30 sheath component. Presence of the core polymer in the 
sheath could increase the likelihood that the sheath 
components of individual filaments and/or fibers would 
undesirably fuse or bond together. 
[0072] It is expected that, in some embodiments of the 

35 invention, the core polymer viscosity (at processing con- 
. ditions) may be equal to or even slightly lower than the 
sheath polymer viscosity (at processing conditions). At 
this time, it is not well understood how much lower the 
core polymer viscosity (at processing conditions) may 

40 be (relative to the sheath polymer viscosity) to produce 
a satisfactory fabric with little or no fusion or bonding of 
the sheath components. 

[0073] For example, if conventional melt-spinning 
grade polyethylene is used in the core and conventional 

45 melt-spinning grade polypropylene in the sheath under 
conventional conjugate filament melt-spinning condi- 
tions of around 200°C, it is possible that the lower vis- 
cosity polyethylene may start to migrate into the sheath 
component and be present at or about the outer regions 

so of the sheath. 

[0074] This might occur if shear thinning of the poly- 
mer, normally present during the melt-spinning of poly- 
propylene, but not in polyethylene, is not significant 
enough to maintain the relative difference in viscosities. 

55 To avoid this problem, it is possible to lower the viscosity 
of the polypropylene sheath (even further than what 
might be attributed to "shear thinning" by adding a per- 
oxide-type resin to the blend to lower the average mo- 
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lecular weight of the polypropylene component in the 
sheath. For example, it is contemplated that a blend 
composed of about 66 percent, by weight, melt-blowing 
grade polypropylene resin (containing peroxide addi- 
tives that lower the molecular weight of the polypropyl- 
ene polymer) available under the trade designation 
HiMont015 (HiMont Company), and about 34 percent, 
by weight, spunbond-grade polypropylene (containing 
no peroxide additives that lower the molecular weight of 
the polypropylene polymer). 

[0075] Alternatively, it is possible to substitute the pol- 
yethylene in the core with a polymer having a low melt- 
ing/softening temperature but a high processing viscos- 
ity. Examples of such polymers include, but are not lim- 
ited to, KRATON® series elastomeric block copolymers 
(available from the Shell Chemical Company, Houston, 
Texas) and certain polystyrene resins. These materials 
have melting points ranging from about 90 to about 
100°C. If the viscosity of these materials is too high, a 
flow modifier such as, for example, low density polyeth- 
ylene (LDPE Quantum NA 601-04 - a polyethylene 
"wax" available from Quantum Chemical Company) 
may be compounded into, for example, the KRATON® 
series elastomeric block copolymers. The resultant 
KRATON® elastomeric block copolymer/polyethylene 
wax blend would still have a low softening point. More 
detailed description of such blends is contained in U.S. 
Patent No. 4,663,220, the contents of which is incorpo- 
rated herein by reference. 

[0076] Since the melting/softening point of conven- 
tional grades of polypropylene is around 1 70°C and that 
of conventional grades of polyethylene is 120°C, it may 
be advantageous to use a polymer in the core with an 
even lower melting/softening point than polyethylene. 
Examples of such polymers include, but are not limited 
to, KRATON® series elastomeric block copolymers or 
polystyrene resins, which have tend to have softening 
points in the range of about 90 to about 100°C. Use of 
these polymers would generally permit relatively cooler 
temperatures in the pressure nip of the heated pressure 
rolls and would generally minimize the effect of calen- 
daring on the outer sheath (especially if sheath is tex- 
turized using blowing agent). 

[0077] Even if individual filaments remain substantial- 
ly unattached between the bond points, it may be desir- 
able to introduce the fabric to a mechanical softening 
step after the flattening force is applied at the pressure 
roll station 48. Mechanical softening may be carried out 
using techniques including, but not limited to, in- 
termeshed grooved rolls, intermeshed patterned rolls, 
liquid jets and gas jets. The gas jets may be high-pres- 
sure jets of air. The liquid jets may be high-pressure jets 
of water. 

[0078] According to another embodiment of the inven- 
tion, an expanding agent may be incorporated into the 
sheath polymer 24 prior to extrusion so that, upon ex- 
trusion, the expanding agent expands to produce a tex- 
tured sheath. Suitable expanding agents include, but 



are not limited to COg, H 2 0, acetone or other solvents, 
and various blowing and/or foaming agents. 
[0079] The expanding agent in the sheath polymer ex- 
pands upon extrusion to produce voids, bubbles, micro- 
5 fibrils, and other morphological or surface texture 
changes, while the core polymer serves as a backbone, 
imparting strength and integrity to the total fiber, allow- 
ing it to be drawn with minimal breakage. 
[0080] Generally speaking, if a higher ratio of core pol- 

io ymer to sheath polymer/expanding agent is used, it is 
thought that more efficient texturization will be obtained 
for a given amount of expanding agent because the ex- 
panding agent (and its resulting bubbles) are confined 
to a correspondingly thinner layer of sheath polymer. In 

1* addition, it is thought that the resulting sheath/core fila- 
ments will have enhanced drawability because the ma- 
jority of the polymer mass is the un-expanded core. 
[0081] Texturization of the filaments helps eliminate 
the slick "waxy" feel normally attributed to fabrics made 

20 from some types of materials (e.g., some polyolefin fil- 
aments composed of smooth (i.e., non-textured) fila- 
ments and/or fibers). Eliminating or reducing the slick 
"waxy" feel results in a fabric having a desirable attribute 
often referred to as "cloth-like". 

25 [0082] Referring now to the FIGS. 3-10, a cross-sec- 
tion of a conjugate filament 100 having a generally cir- 
cular configuration is illustrated in FIG. 3. More particu- 
larly, FIG. 3 shows a conjugate filament 100 having a 
generally circular core 102 that is enveloped by a sheath 

30 104. The sheath 104 is textured and has fibrils 106. 
[0083] FIG. 4 depicts a cross-section of an exemplary 
conjugate filament 108 having a generally ribbon-like 
configuration. More particularly, FIG. 4 illustrates a du- 
rably distorted ribbon-like conjugate filament 108 pro- 

35 duced by applying a flattening force (i.e., pressure and 
temperature) to the filament 100 depicted in FIG. 3. The 
resulting conjugate filament 108 has a generally ribbon- 
like core 110 that is enveloped by a sheath 112. The 
sheath 112 is textured and has fibrils 114. Although the 

40 sheath 1 1 2 envelopes the ribbon-like core 1 1 0 and con- 
forms to its generally ribbon-like configuration, the 
sheath 112 itself is relatively unchanged or unaffected 
by the applied temperature and pressure. 
[0084] It should be noted that the core 1 1 0 has a width 

45 dimension running generally parallel with line 3-3 and a 
height dimension running perpendicular to line 3-3. 
From FIG. 4, it can be seen that the core 110 appears 
to have a width to height ratio of about 6:1 . This can be 
compared to FIG. 3 where it appears that the core 102 

so has a width to height ratio of about 1:1. 

[0085] Referring now to FIG. 5, what is shown is a 
cross-sectional view of a fabric 116 having a series of 
selected individual conjugate filaments 118 in a portion 
of a fabric 116. The filaments 118 have a generally cir- 

55 cular configuration. 

[0086] FIG. 6 depicts a cross-sectional view of a fabric 
120 containing a series of selected individual conjugate 
filaments 122 having a generally ribbon-like configura- 
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tion. More particularly, FIG. 6 shows series of durably 
distorted ribbon-like conjugate filaments 122 produced 
by applying a flattening force (i.e., pressure and temper- 
ature) to the filaments depicted in FIG. 5. 
[0087] FIG. 7 is a cross-sectional view of an exempla- 5 
ry multi-lobed conjugate filament 1 24 having a generally 
circular configuration and protruding lobes 126. More 
particularly, FIG. 7 shows a conjugate filament 1 24 hav- 
ing a generally circular core 128 that is enveloped by a 
sheath 1 30. The sheath 1 30 contains several lobes 1 24 10 
that are integral to the sheath 1 30. 
[0088] FIG. 8 depicts a cross-section of an exemplary 
multi-lobed conjugate filament 1 32 having a generally 
ribbon-like configuration and protruding lobes 134. More 
particularly, FIG. 8 shows a durably distorted ribbon-like '5 
multi-lobed conjugate filament 132 produced by apply- 
ing a flattening force (i.e., pressure and temperature) to 
the filament depicted in FIG. 7. The resulting conjugate 
filament 1 32 has a generally ribbon-like core 1 36 that is 
enveloped by a sheath 138. The sheath 1 38 has lobes 20 
1 34. Although the sheath 1 38 envelopes the ribbon-like 
core 1 36 and conforms to its generally ribbon-like con- 
figuration, the sheath 138 itself is relatively unchanged 
or unaffected by the applied temperature and pressure. 
[0089] FIG. 9 is a cross-sectional view of an exempla- 2s 
ry multi-lobed, textured conjugate filament 140 having 
a generally circular configuration, protruding lobes 142, 
and textured portions 1 44 (e.g., fibrils and bumps). More 
particularly, FIG. 9 shows a conjugate filament 1 40 hav- 
ing a generally circular core 1 46 that is enveloped by a 30 
sheath 148. The sheath 148 contains several lobes 144 
that are integral to the sheath 148 as well as a distribu- 
tion of textured portions 144. 
[0090] FIG. 1 0 depicts a cross-section of an exempla- 
ry multi-lobed, textured conjugate filament 150 having 35 
a generally ribbon-like configuration, protruding lobes 
152 and textured portions 154 (e.g., fibrils and bumps). 
More particularly, FIG. 10 shows a durably distorted rib- 
bon-like, multi-lobed, textured conjugate filament 150 
produced by applying a flattening force (i.e., pressure 40 
and temperature) to the filament depicted in FIG. 9. The 
resulting conjugate filament 150 has a generally ribbon- 
like core 156 that is enveloped by a sheath 158. The 
sheath 158 has lobes 152 and textured portions 154. 
Although the sheath 1 58 envelopes the ribbon-like core 45 
156 and conforms to its generally ribbon-like configura- 
tion, the sheath 158 itself is relatively unchanged or un- 
affected by the applied temperature and pressure. 
[0091] It is envisioned that satisfactory fabrics com- 
posed of ribbon-like filaments may be formed using a so 
bi-component spunbond process in which a convention- 
al spunbond-grade or reduced molecular weight poly- 
propylene forms the sheath component and a conven- 
tional spunbond-grade polyethylene forms the core 
component of melt-spun filaments. The filaments can be 55 
simultaneous drawn and quenched and then deposited 
on a carrier belt to form a fibrous matrix. The matrix can 
then be bonded to form a conventional bi-component 



spunbond web having a surface area cover of about 25 
percent. The web can be reheated to about the softening 
temperature of the polyethylene core using a hot air 
stream. It is envisioned that the heated web can be cal- 
endared with sufficient pressure to flatten the filaments 
to a width to height ratio of 3 to 1 , resulting in a spunbond 
web providing approximately 75 percent cover (i.e., a 
300 percent increase in the spunbond web's covering 
ability). 

[0092] As can be seen from FIGS. 3-10, the ribbon- 
like configuration of the filaments and their overall ori- 
entation tends to minimize the "percent open area" of 
fabrics made from the filaments. That is, the ribbon-like 
configuration of the filaments generally maximizes the 
opaqueness, or the "cover", of the fabric. This is partic- 
ularly evident in FIG. 6, in which the widest cross-sec- 
tional filament dimensions are oriented generally paral- 
lel to surface of the fabric. 

[0093] This attribute is advantageous in a variety of 
applications where maximum "cover" and minimum ba- 
sis weight is desirable in a material which still retains 
fabric like properties such as flexibility and softness. 
One such useful application would be in filters where it 
is desirable to have a fabric or fibrous matrix with mini- 
mum web opening sizes. 

[0094] As another example, this attribute of minimum 
percent open area (maximum "cover") is also valuable 
in producing a nonwoven fabric for garments or devices 
designed to shield the wearer/user from harmful UV-B 
and UV-A rays. With the proper UV-absorbing and/or 
UV-reflecting internal additives, a high-SPF (sun protec- 
tion factor) UV-b locking garment made of such a light- 
blocking fabric could achieve SPFs of >10 wet and/or 
dry (e.g., >30 wet and/or dry). This compares very favo- 
rably with conventional woven cotton T-shirt material 
that has a SPF value of approximately 5 to 10. Such a 
high SPF fabric would eliminate the need for topical liq- 
uid sunscreens. Liquid sunscreens have disadvantages 
such as, for example, incomplete coverage, temporary 
protection (ie., it washes off), stains, possible allergic re- 
actions, blocks only UV-B rays, relatively expensive for 
extended uses. 

[0095] Maximum "cover" is generally useful in many 
other fabric applications because it allows fabrics/webs 
to be of a lighter basis weight for a given desired "per- 
cent open area", e.g., for a given desired "cover". Other 
exemplary uses include, but are not limited to, tarps, um- 
brellas, curtains, lightweight car covers, and so forth. 
[0096] The attributes of both maximum "cover" and 
texturization combine to give a unique fabric (e.g. , a con- 
jugate spunbond filament fabric> having unique func- 
tional characteristics. For example, some of these char- 
acteristics include: cloth-like feel, light-blocking ability, 
relatively high surface area, flexibility, softness, and 
breathability. There are practical, economic advantages 
as well. For example, many of these fabrics may be 
made from relatively inexpensive raw materials (e.g., 
polypropylene, polyethylene and expanding agents) us- 
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ing relatively simple manufacturing processes (e.g., 
conventional conjugate sheath/core filament extrusion 
processes and conventional pressure roll processes). 
The resulting fabrics can provide desirable levels of 
"cover" or screening at basis weights that are relatively 
lower than conventional fabrics. This serves to lower the 
raw material costs. Furthermore, many of the materials 
can be recycled. 

[0097] According to the invention, various fabric and/ 
or fiber attributes may be obtained by incorporating cer- 
tain substances (e.g., internal additives or coatings) into 
conjugate filaments and/or fibers. These substances 
may be added to the sheath and/or core of the conjugate 
filaments and/or fibers. For example, in additbn to en- 
hancing the above-described UV-absorbing and/or re- 
flecting attributes, specific additives may give fibers the 
ability to resist or inhibit photodegradat ion, absorb water 
and/or odors, as well as kill germs. Accordingly, the fil- 
aments/fibers may incorporate one or more substances 
including, but not limited to, ultra-violet wavelength ra- 
diation reflectors, ultra-violet wavelength radiation ab- 
sorbers, moisture absorbers, odor adsorbers, and/or 
anti-microbial agents. 

[0098] The ability to absorb water (i.e., moisture) may 
prevent static build-up by reducing or eliminating the di- 
electric properties of the filaments/fibers. Additionally, 
the fabrics may be designed to absorb perspiration. 
These fabrics would generally be perceived as more 
cotton-like. Such cotton-like fabrics and garments made 
from such fabrics would enhance the sensation or im- 
pression of comfort, especially in combination with the 
fabric's softness and flexibility. 
[0099] Fabrics that adsorb odors could be used in fil- 
tration materials or in garments where adsorption of 
body odor is desirable. Fabrics that have anti-microbial 
or germ-killing properties could be used to kill or prevent 
growth of microbes that generate odors and, in some 
instances, create stains. 

[0100] Substances that may be incorporated into the 
sheath and/or core components of the filaments/fibers 
of the fabrics include, but are not limited to the following: 
ultra-violet wavelength light reflectors such as micro- 
nized titanium dioxide and micronized zinc dioxide; ul- 
tra-violet wavelength light absorbers such as magnesi- 
um sulfate, micronized titanium dioxide, micronized zinc 
dioxide, as well as products available under the trade- 
mark Tin uvin from CI BA-GEIGY Corporation; photodeg- 
radation inhibitors such as hindered amines, hindered 
phenols as well as products available under the trade- 
marks Tinuvin and/or Chimassorb from CI BA-GEIGY 
Corporation; water absorbers such as magnesium sul- 
fate (i.e., MgS0 4 *n(H 2 0)) polyacrylate superabsorb- 
ents, aluminum oxide, calcium oxide, silicon oxide, bar- 
ium oxide, cobalt chloride, and polyvinyl alcohol; odor 
adsorbers such as activated carbon and odor adsorbing 
zeolites; and anti-microbial or germ-killing agents such 
as Microban® available from the Microban Corporation 
of Huntsville, North Carolina. 



[0101] While the present invention has been de- 
scribed in connection with certain desired or preferred 
embodiments, it is to be understood that the subject 
matter encompassed by way of the present invention is 
s not to be limited to those specific embodiments. On the 
contrary, it is intended for the subject matter of the in- 
vention to include all alternatives, modifications and 
equivalents as can be included within the scope of the 
following claims. 

10 

Claims 

1. A method of making a flexible fabric comprising a 
is fibrous matrix of ribbon-like, conjugate, spun fila- 
ments, the method comprising the following steps: 

providing a fibrous matrix comprising individu- 
al, spun filaments bonded at spaced-apart 
20 bond locations, the filaments comprising: 

a core composed of at least one low-sof- 
tening point thermoplastic component, and 
a sheath composed of at least one high- 
25 softening point component; 

applying a flattening force to the fibrous matrix 
to durably distort the core of individual filaments 
into a ribbon- like configuration having a width 
30 greater than its height so that: 

the individual filaments are substantially 
unattached between the spaced-apart 
bond locations, and 
35 the width of individual filaments is oriented 

substantially in the planar dimension of the 
fabric. 

2. The method of claim 1 wherein the fabric is at a tem- 
40 perature near the softening point of the low-soften- 
ing point thermoplastic component during applica- 
tion of the flattening force. 

3. The method of claim 1 wherein the flattening force 
45 is applied by a calendar roll arrangement. 



4. 



so 5. 



55 



The method of claim 3 wherein the calendar roll ar- 
rangement is a heated calendar roll arrangement. 

The method of claim 1 wherein a substantial portion 
of the low-softening point thermoplastic component 
in the core has a softening point that is at least about 
50°C lower than the softening point of the high-sof- 
tening point component in the sheath. 

The method of claim 1 wherein the low-softening 
point thermoplastic component in the core has a 
softening point that is at least about 70° C lower than 
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the softening point of the high-softening point com- 
ponent in the sheath. 

7. The method of claim 1 wherein the fibrous matrix is 
mechanically softened after the flattening force is 
applied. 

8. The method of claim 7 wherein the mechanical sof- 
tening is carried out by methods selected from in- 
termeshed grooved rolls, intermeshed patterned 
rolls, liquid jets and gas jets. 

9. The method of claim 1 wherein the individual fila- 
ments are durably distorted to a width to height ratio 
of greater than about 2: 1 . 

10. The method of claim 1 wherein the individual fila- 
ments are durably distorted to a width to height ratio 
of greater than about 3:1. 

11. A flexible fabric comprising a fibrous matrix of rib- 
bon-like, conjugate, spun filaments joined at 
spaced apart bond locations, the filaments compris- 
ing: 

a ribbon-like core having a greater width than 
height and composed of at least one low-sof- 
tening point thermoplastic component, and 
a sheath composed of at least one high-soften- 
ing point component, the sheath substantially 
enveloping the core; 

wherein the individual filaments are: (i) sub- 
stantially unattached between the spaced-apart 
bond locations, and (ii) oriented so that their widths 
are substantially in the planar dimension of the fab- 
ric. 

12. The flexible fabric of claim 11, wherein the conju- 
gate filaments comprise from about 1 to about 50 
percent, by weight, of the high-softening point com- 
ponent and from about 50 to about 99 percent, by 
weight, of the low-softening point thermoplastic 
component. 

13. The flexible fabric of claim 11 wherein the high-sof- 
tening point component is selected from polyesters, 
polyamides and high-softening point polyolefins. 

14. The flexible fabric of claim 11 , wherein the tow-sof- 
tening point thermoplastic component is selected 
from low-softening point polyolefins, low-softening 
point elastomeric block copolymers, and blends of 
the same. 

15. The flexible fabric of claim 11, further comprising a 
secondary material selected from fibers and partic- 
ulates. 



16. The flexible fabric of claim 11, wherein the sheath 
includes a distribution of rugosities across at least 
a portion of the surface of the sheath. 

s 17. The flexible fabric of claim 11, wherein the sheath 
includes multiple lobes across at least a portion of 
the surface of the sheath. 

18. The flexible fabric of claim 11, wherein the sheath 
10 includes multiple lobes and a distribution of rugos- 
ities across at least a portion of the surface of the 
sheath. 

19. The flexible fabric of claim 11, wherein the individual 
15 filaments are durably flattened to a width to height 

ratio of greater than about 2:1 . 

20. The flexible fabric of claim 11, wherein the fabric 
provides a surface area coverage at least about 10 

20 percent greater than an identical but untreated fab- 
ric of filaments having a substantially circular cross- 
section. 

21. The flexible fabric of claim 11, wherein the fibrous 
25 matrix is selected from woven fabrics, knit fabrics 

and non woven fabrics. 

22. The flexible fabric of claim 21 , wherein the fibrous 
matrix is a nonwoven web of conjugate, spun bond 

30 filaments. 

23. The flexible fabric of claim 11, wherein the ribbon- 
like, conjugate, spun filaments incorporate a sub- 
stance that reflects ultra-violet wavelength radia- 

35 tion. 

24. The flexible fabric of claim 23, wherein the sub- 
stance that reflects ultra-violet wavelength radiation 
is selected from micronized titanium dioxide and mi- 

40 cronized zinc dioxide. 

25. The flexible fabric of claim 11, wherein the ribbon- 
like, conjugate, spun filaments incorporate a sub- 
stance that absorbs ultra-violet wavelength radia- 
ns tion. 

26. The flexible fabric of claim 25, wherein the sub- 
stance that absorbs ultra-violet wavelength radia- 
tion is selected from magnesium sulfate, micro- 

50 nized titanium dioxide and micronized zinc dioxide. 

27. The flexible fabric of claim 11, wherein the ribbon- 
like, conjugate, spun filaments incorporate a sub- 
stance that inhibits photodegradation. 



55 

28. The flexible fabric of claim 27, wherein the sub- 
stance that inhibits photodegradation is selected 
from hindered amines and hindered phenols. 
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29. The flexible fabric of claim 11, wherein the ribbon- 
like, conjugate, spun filaments incorporate a sub- 
stance that absorbs moisture. 

30. The flexible fabric of claim 29, wherein the sub- 
stance that absorbs moisture is selected from mag- 
nesium sulfate, polyacrylate superabsorbents, alu- 
minum oxide, calcium oxide, silicon oxide, barium 
oxide, cobalt chloride, and polyvinyl alcohol. 

31. The flexible fabric of claim 11, wherein the ribbon- 
like, conjugate, spun filaments incorporate a sub- 
stance that is odor adsorbing. 

32. The flexible fabric of claim 31, wherein the sub- 
stance that is odor adsorbing is selected from acti- 
vated carbon and odor adsorbing zeolites. 

33. The flexible fabric of claim 11, wherein the ribbon- 
like, conjugate, spun filaments incorporate a sub- 
stance that has anti -microbial properties. 

34. A method of making ribbon-like, conjugate, spun fil- 
aments, the method comprising the following steps: 

providing at least one low-softening point ther- 
moplastic core component, and at least one 
high-softening point sheath component to the 
respective core and sheath portions of a 
sheath-and-core type conjugate spinning die 
under extrusion conditions; 
extruding the components into conjugate fila- 
ments, each conjugate filament have a sheath 
composed of at least one high-softening point 
component that substantially envelops a core 
composed of at least one low-softening point 
thermoplastic component; 
quenching the extruded conjugate filaments 
downstream of the spinning die; 
drawing the extruded conjugate filaments as 
they are being quenched thereby achieving an 
average filament diameter ranging from about 
0.5 to about 100 microns; and 
applying a flattening force to durably distort the 
core of individual filaments into a ribbon-like 
configuration having a width to height ratio of 
greater than about 2:1. 

35. The method of claim 34, wherein the low-softening 
point thermoplastic component in the core has a vis- 
cosity that is greater than or equal to the viscosity 
of the high -softening point component in the sheath 
while the components are being extruded. 

36. The method of claim 34, wherein the- individual fil- 
aments are a temperature near the softening point 
of the low-softening point thermoplastic component 
during application of the flattening force. 



37. The method of claim 34, wherein the flattening force 
is applied by a calendar roll arrangement. 

38. The method of claim 37, wherein the calendar roll 
s arrangement is a heated calendar roll arrangement. 

39. The method of claim 34, wherein a substantial por- 
tion of the low-softening point thermoplastic com- 
ponent in the core has a softening point that is at 

10 least about 50°C lower than the softening point of 
the high-softening point component in the sheath. 

40. The method of claim 39, wherein the low-softening 
point thermoplastic component in the core has a 

15 softening point that is at least about 70°C lower than 
the softening point of the high-softening point com- 
ponent in the sheath. 

41. The method of claim 34, further comprising the step 
20 of introducing an expanding agent into the high-melt 

temperature sheath component prior to extrusion 
so that, upon extrusion, the expanding agent ex- 
pands to produce a textured sheath. 

2S 42. The method of claim 34, wherein the components 
are extruded into conjugate filaments using a multi- 
loba! sheath-and-core type conjugate spinning die 
so that multiple lobes are generated on the sheath. 

30 43. The method of claim 34, further comprising the step 
of introducing an expanding agent into the high-melt 
temperature sheath component prior to extrusion 
so that, upon extrusion into conjugate filaments us- 
ing a multi-lobal sheath-and-core type conjugate 

35 spinning die, the expanding agent expands to pro- 
duce a multi-lobed, textured sheath. 

44. Ribbon-like, conjugate, spun filaments comprising: 

40 from about 50 to about 99 percent, by weight, 

of a low-softening point thermoplastic compo- 
nent forming a ribbon-tike core; and 
from about 1 to about 50 percent, by weight, of 
a high-softening point component forming a 
4S sheath that substantially envelops the core; 

wherein the filaments have been durably flat- 
tened to a width to height ratio of greater than about 
2:1. 

so 

45. The filaments of claim 44, wherein the conjugate fil- 
aments are conjugate, spunbond filaments. 

46. The filaments of claim 44 wherein the high-soften- 
ss ing point component is selected from polyesters, 

polyamides and high-softening point polyolefins. 

47. The filaments of claim 44, wherein the low-softening 
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point thermoplastic component is selected from 
low-softening point polyolefins, low-softening point 
elastomeric block copolymers, and blends of the 
same. 

48. The filaments of claim 44, wherein the sheath in- 
cludes a distribution of rugosities across at least a 
portion of the surface of the sheath 

49. The filaments of claim 44, wherein the sheath in- 
cludes multiple lobes across at least a portion of the 
surface of the sheath. 

50. The filaments of claim 44, wherein the sheath in- 
cludes multiple lobes and a distribution of rugosities 
across at least a portion of the surface of the sheath. 

51. The filaments of claim 44, wherein the filaments in- 
corporate a substance that reflects ultra-violet 
wavelength radiation. 

52. The filaments of claim 44, wherein the filaments in- 
corporate a substance that absorbs ultra-violet 
wavelength radiation. 

53. The filaments of claim 44, wherein the filaments in- 
corporate a substance that inhibits photodegrada- 
tion. 

54. The filaments of claim 44, wherein the filaments in- 
corporate a substance that absorbs moisture. 

55. The filaments of claim 44, wherein the filaments in- 
corporate a substance that is odor adsorbing. 

56. The filaments of claim 44, wherein the filaments in- 
corporate a substance that has anti-microbial prop- 
erties. 



PatentansprQche 

1. Verfahren zur Herstellung eines flexiblen Stoffes, 
welcher eine Fasermatrix aus bandartigen ) gespon- 
nenen Z we ikomponentenfi lament en aufweist, wo- 
bei das Verfahren die folgenden Schritte aufweist: 

Bereitstellung einer Fasermatrix, welche ein- 
zelne, gesponnene Filamente aufweist, die an 
voneinander beabstandeten Verbindungsstel- 
len miteinander verbunden sind, wobei die Fi- 
lamente aufweisen: 

einen Kern, der wenigstens eine einen 
niedrigen Erweichungspunkt aufweisende 
thermoplastische Komponente umfaGt, 
und 



einen Mantel, der wenigstens eine einen 
hohen Erweichungspunkt aufweisende 
Komponente umfaGt; 

s Aufbringung einer Abflachungskraft auf die Fa- 

sermatrix zur dauerhaften Verformung des 
Kerns von einzelnen Filamenten zu einer band- 
artigen Konfiguration mit einer Breite, die gro- 
Ger ist ais die Hone, so daft: 

10 

die einzelnen Filamente im wesentlichen 
unbefestigt zwischen den voneinander be- 
abstandeten Verbindungspunkten sind, 
und 

15 

die Breite der individuellen Filamente sich 
im wesentlichen in der planaren Dimension 
des Stoffes erstreckt. 

20 2. Verfahren gemaB Anspruch 1 , wobei der Stoff wah- 
rend der Aufbringung der Abflachungskraft eine 
Temperatur in der Nahe des Erweichungspunkts 
der einen niedrigen Erweichungspunkt aufweisen- 
den thermoplastischen Komponente aufweist. 

25 

3. Verfahren gemaB Anspruch 1, wobei die Abfla- 
chungskraft mtttels einer Kalanderwalzenanord- 
nung aufgebracht wird. 

30 4. Verfahren gemaB Anspruch 3, wobei es sich bei der 
Kalanderwalzenanordnung urn eine erwarmte Ka- 
landerwalzenanordnung handelt. 

5. Verfahren gemaB Anspruch 1 , wobei ein wesentli- 
35 cher Bereich der einen niedrigen Erweichungs- 
punkt aufweisenden thermoplastischen Kompo- 
nente des Kerns einen Erweichungspunkt aufweist, 
der wenigstens etwa 50°C niedriger ist als der Er- 
weichungspunkt der einen hohen Erweichungs- 

40 punkt aufweisenden Komponente des Mantels. 

6. Verfahren gemaB Anspruch 1 , wobei die einen nied- 
rigen Erweichungspunkt aufweisende thermopla- 
stische Komponente des Kerns einen Erwei- 

45 chungspunkt aufweist, der wenigstens etwa 70°C 
niedriger ist als der Erweichungspunkt der einen 
hohen Erweichungspunkt aufweisenden Kompo- 
nente des Mantels. 

so 7. Verfahren gemaB Anspruch 1 , wobei die Faserma- 
trix nach Aufbringung der Abflachungskraft mecha- 
nisch erweicht wird. 

8. Verfahren gemaB Anspruch 7, wobei die mechani- 
cs sche Erweichung mittels Verfahren durchgefuhrt 
wird, welche ausgewahlt sind aus der Gruppe be- 
stehend aus ineinandergreifenden gerillten Wal- 
zen, ineinandergreifenden gemusterten Walzen, 
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FlOssigkeits- und Gasstrahlen. 

9. Verfahren gemaB Anspruch 1 , wobei die einzelnen 
Filaments auf ein Verhaltnis von Breite zu Hone von 
mehr ats etwa 2:1 dauerhaft verformt werden. 

10. Verfahren gemaB Anspruch 1 , wobei die einzelnen 
Filamente auf ein Verhaltnis von Breite zu Hone von 
mehr als etwa 3:1 dauerhaft verformt werden. 

1 1 . Flexibfer Stoff , welcher eine Fasermatrix aus band- 
artigen, gesponnenen Zweikomponentenfilamen- 
ten aufweist, die an voneinander beabstandeten 
Verbindungsstellen miteinander verbunden sind, 
wobei die Filamente aufweisen: 

einen bandartigen Kern, dessen Breite groBer 
ist als die Hohe und der wenigstens eine einen 
niedrigen Erweichungspunkt aufweisende 
thermoplastische Komponente umfaBt, sowie 

einen Mantel, der wenigstens eine einen hohen 
Erweichungspunkt aufweisende Komponente 
aufweist, wobei der Mantel im wesentlichen 
den Kern umhullt; 

wobei die einzelnen Filamente (i) im wesentli- 
chen unbefestigt zwischen den voneinander 
beabstandeten Verbindungsstellen sind und (it) 
derart ausgerichtet sind, daB sich ihre Breiten 
im wesentlichen in derplanaren Dimension des 
Stoffes erstrecken. 

1 2. Flexibler Stoff gemaB Anspruch 1 1 , wobei die Zwei- 
komponentenfilamente etwa 1 bis etwa 50 Gew.-% 
der einen hohen Erweichungspunkt aufweisenden 
Komponente und etwa 50 bis etwa 99 Gew-% der 
einen niedrigen Erweichungspunkt aufweisenden 
thermoplastischen Komponente umfassen. 

1 3. Flexibler Stoff gemaB Anspruch 1 1 , wobei die einen 
hohen Erweichungspunkt aufweisende Komponen- 
te ausgewahlt ist aus der Gruppe bestehend aus 
Polyestem, Polyamiden und einen hohen Erwei- 
chungspunkt aufweisenden Polyolefinen. 

1 4. Flexibler Stoff gemaB Anspruch 1 1 , wobei die einen 
niedrigen Erweichungspunkt aufweisende thermo- 
plastische Komponente ausgewahlt ist aus der 
Gruppe bestehend aus Polyolefinen mit niedrigem 
Erweichungspunkt, elastomeren Blockcopolyme- 
ren mit niedrigem Erweichungspunkt und Mischun- 
gen derselben. 

15. Flexibler Stoff gemaB Anspruch 11, der weiterhin 
ein Sekundarmaterial ausgewahlt aus Fasern und 
Partiketn umfaBt. 



1 6. Flexibler Stoff gemaB Anspruch 1 1 , wobei der Man- 
tel Runzeln verteilt uber wenigstens einen Bereich 
der Oberflache des Mantels aufweist. 

s 17. Flexibler Stoff gemaB Anspruch 11 , wobei der Man- 
tel eine Mehrzah! von Flugeln aufweist, die sich we- 
nigstens uber einen Bereich der Oberflache des 
Mantels erstrecken. 

io 1 8. Flexibler Stoff gemaB Anspruch 1 1 , wobei der Man- 
tel eine Mehrzahl von Flugeln sowie eine Verteilung 
von Runzeln aufweist, die sich uber wenigstens ei- 
nen Bereich der Oberflache des Mantels erstrek- 
ken. 

75 

19. Flexibler Stoff gemaB Anspruch 11, wobei die ein- 
zelnen Filamente dauerhaft auf ein Verhaltnis von 
Breite zu Hohe von mehr als etwa 2:1 abgeflacht 
sind. 

20 

20. Flexibler Stoff gemaB Anspruch 11 , wobei der Stoff 
eine Oberflachenabdeckung ergibt, die wenigstes 
etwa 10% groBer ist als ein identischer, jedoch un- 
behandelter Stoff aus Filamenten, die einen im we- 

25 sentlichen kreisformigen Querschnitt aufweisen. 

21. Flexibler Stoff gemaB Anspruch 11, wobei die Fa- 
sermatrix ausgewahlt ist aus gewebten Stoff en, ge- 
wirkten Stoff en und Vliesstoffen. 

30 

22. Flexibler Stoff gemaB Anspruch 21 , wobei es sich 
bei der Fasermatrix um eine Vliesstoffbahn aus 
spinngebundenen Zweikomponentenfilamenten 
handelt. 

35 

23. Flexibler Stoff gemaB Anspruch 1 1 , wobei die band- 
artigen, gesponnenen Zweikomponentenfilamente 
eine Substanz aufweisen, die Ultraviolettstrahlung 
reflektiert. 

40 

24. Flexibler Stoff gemaB Anspruch 23, wobei die Ul- 
traviolettstrahlung reflektierende Substanz ausge- 
wahlt ist aus der Gruppe bestehend aus mikroni- 
siertem Titandioxid und mikronisiertem Zinkdioxid. 

45 

25. Flexibler Stoff gemaB Anspruch 1 1 , wobei die band- 
artigen, gesponnen Zweikomponentenfilamente ei- 
ne Substanz aufweisen, die Ultraviolettstrahlung 
absorbiert. 

50 

26. Flexibler Stoff gemaB Anspruch 25, wobei die Ul- 
traviolettstrahlung absorbierende Substanz ausge- 
wahlt ist aus der Gruppe bestehend aus Magnesi- 
umsulfat, mikronisiertem Titandioxid und mikroni- 

55 siertem Zinkdioxid. 

27. Flexibler Stoff gemaB Anspruch 1 1 , wobei die band- 
artigen, gesponnenen Zweikomponentenfilamente 
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eine Substanz aufweisen, die Photodegradation 
verhindert. 

28. Flexibler Stoff gemaG Anspruch 27, wobei die Phot- 
odegradation verhindemde Substanz ausgewahlt 5 
ist aus der Gruppe bestehend aus gehemmten Ami- 
nen und gehemmten Phenolen. 

29. Flexibler Stoff gemaG Anspruch 1 1 , wobei die band- 
artigen, gesponnenen Zweikomponentenfilamente 10 
eina Substanz aufweisen, die Feuchtigkett absor- 
biert. 

30. Flexibler Stoff gemaG Anspruch 29, wobei die 
Feuchtigkeit absorbierende Substanz ausgewahlt 1$ 
ist aus der Gruppe bestehend aus Magnesiumsul- 

fat, Polyacrylat-Superabsorber, Aluminiumoxid, 
Calciumoxid, Siliziumoxid, Bariumoxid, Cobaltchlo- 
rid und Polyvinylalkohol. 

20 

31. Flexibler Stoff gemaG Anspruch 11, wobei die band- 
artigen, gesponnenen Zweikomponentenfilamente 
eine Substanz aufweisen, die geruchsabsorbierend 
ist. 

25 

32. Flexibler Stoff gemaG Anspruch 31, wobei die ge- 
ruchsabsorbierende Substanz ausgewahlt ist aus 
der Gruppe bestehend aus Aktivkohle und gruchs- 
absorbierenden Zeolithen. 

30 

33. Flexibler Stoff gemaG Anspruch 1 1 , wobei die band- 
artigen, gesponnenen Filamente eine Substanz 
aufweisen, die antimikrobische Eigenschaften auf- 
weist. 

35 

34. Verfahren zur Herstellung bandartiger, gesponne- 
ner Zweikomponentenfilamente, wobei das Verfah- 
ren die folgenden Schritte aufweist: 

Bereitstellung wenigstens einer einen niedri- *o 
gen Erweichungspunkt aufweisenden thermo- 
plastischen Kernkomponente und wenigstens 
einer einen hohen Erweichungspunkt aufwei- 
senden Mantelkomponente fur die jeweiligen 
Kern- und Mantelbereiche einer Zweikompo- 45 
nentenSpinnduse vom Kern-und-Manteltyp un- 
ter Extrusionsbedingungen; 

Extrusion der Komponenten zu Zweikompo- 
nentenfilamenten, wobei jedes Zweikompo- 50 
nentenfilament einen Mantel aufweist, der we- 
nigstens eine einen hohen Erweichungspunkt 
aufweisende Komponente umfaGt, welche im 
wesentlichen einen Kem umhullt, der wenig- 
stens eine einen niedrigen Erweichungspunkt S5 
aufweisende thermoplastische Komponente 
aufweist; 



Abkuhlen der extrudierten Zweikomponenten- 
filamente stromabwarts der SpinndOse; 

Strecken der extrudierten Zweikomponentenfi- 
lamente wan rend der Abkuhlung, um so einen 
durchschnittlichen Filamentdurchmesser im 
Bereich von etwa 0,5 bis etwa 100 Mikron zu 
erzielen; und 

Aufbringung einer Abflachungskraft, um den 
Kem der einzelnen Filamente dauerhaft zu ei- 
ner bandartigen Konfiguration mit einem Ver- 
haltnis von Breite zu Hone von mehr als etwa 
2:1 zu verformen. 

35. Verfahren gemaG Anspruch 34, wobei die einen 
niedrigen Erweichungspunkt aufweisende thermo- 
plastische Komponente des Kerns wahrend der Ex- 
trusion der Komponenten eine Viskositat aufweist, 
welche groGer oder gleich der Viskositat der einen 
hohen Erweichungspunkt aufweisenden Kompo- 
nente des Mantels ist. 

36. Verfahren gemaG Anspruch 34, wobei die einzelnen 
Filamente wahrend der Aufbringung der Abfla- 
chungskraft eine Temperatur nahe des Erwei- 
chungspunktes der einen niedrigen Erweichungs- 
punkt aufweisenden thermoplastischen Kompo- 
nente aufweisen. 

37. Verfahren gemaG Anspruch 34, wobei die Abfla- 
chungskraft mittels einer Kalanderwalzenanord- 
nung aufgebracht wird. 

38. Verfahren gemaG Anspruch 37, wobei es sich bei 
der Kalanderwalzenanordnung um eine erwarmte 
Kalanderwalzenanordnung handelt. 

39. Verfahren gemaG Anspruch 34, wobei ein wesent- 
licher Bereich der einen niedrigen Erweichungs- 
punkt aufweisenden thermoplastischen Kompo- 
nente des Kerns einen Erweichungspunkt aufweist, 
der wenigstens etwa 50° C niedriger ist als der Er- 
weichungspunkt der einen hohen Erweichungs- 
punkt aufweisenden Komponente des Mantels. 

40. Verfahren gemaG Anspruch 39, wobei die einen 
niedrigen Erweichungspunkt aufweisende thermo- 
plastische Komponente des Kerns einen Erwei- 
chungspunkt aufweist, der wenigstens etwa 70°C 
niedriger ist als der Erweichungspunkt der einen 
hohen Erweichungspunkt aufweisenden Kompo- 
nente des Mantels. 

41. Verfahren gemaG Anspruch 34, das als weiteren 
Schritt vor der Extrusion die Einbringung eines Auf- 
blahungsmittels in die einen hohen Schmelzpunkt 
aufweisende Mantelkomponente aufweist, so daG 



16 



31 



EP 0 782 639 B1 



32 



sich bei der Extrusion das Aufblahungsmittel aus- 
dehnt zur Erzeugung eines texturierten Mantels. 

42. Verfahren gemaB Anspruch 34, wobei die Kompo- 
nenten zu Zweikomponentenfilamenten unter Ver- 
wendung einer mehrflugeligen Zweikomponenten- 
spinnduse vom Mantel-und-Kemtyp extrudiert wer- 
den, so daB eine Mehrzahl von Flugeln auf dem 
Mantel erzeugt werden. 

43. Verfahren gemaB Anspruch 34, das als weiteren 
Schritt vor der Extrusion die Einbringung eines Auf- 
blahungsmittels in die einen hohen Schmelzpunkt 
aufweisende Mantelkomponente aufweist, so daB 
sich bei der Extrusion zu Zweikomponentenfila- 
menten unter Verwendung einer mehrflugeligen 
Zweikomponentenspinnduse vom Mantel-und- 
Kerntyp das Aufblahungsmittel ausdehnt zur Er- 
zeugung eines mehrflugeligen, texturierten Man- 
tels. 

44. Bandartige, gesponnene Zweikomponentenfila- 
mente umfassend: 

etwa 50 bis etwa 99 Gew.-% einer einen nied- 
rigen Erweichungspunkt aufweisenden ther- 
moplastischen Komponente, welche einen 
bandartigen Kern bildet; und 

etwa 1 bis etwa 50 Gew.-% einer einen hohen 
Erweichungspunkt aufweisenden Komponen- 
te, welche einen Mantel bildet, der im wesent- 
lichen den Kern umhulft; 

wobei die Filamente dauerhaft zu einem Ver- 
haltnis von Breite zu Hone von 2:1 abgeflacht 
sind. 

45. Filamente gemaB Anspruch 44, wobei die Zwei- 
komponentenfasern gesponnene Zweikomponen- 
tenfasem sind. 

46. Filamente gemaB Anspruch 44, wobei die einen ho- 
hen Erweichungspunkt aufweisende Komponente 
ausgewahlt ist aus der Gruppe bestehend aus Po- 
lyestern, Polyamiden und einen hohen Erwei- 
chungspunkt aufweisenden Polyolefinen. 

47. Filamente gemaB Anspruch 44, wobei die einen 
niedrigen Erweichungspunkt aufweisende thermo- 
plastische Komponente ausgewahlt ist aus der 
Gruppe bestehend aus Polyolefinen mit niedrigem 
Erweichungspunkt, elastomeren Blockcopolyme- 
ren mit niedrigem Erweichungspunkt und Mischun- 
gen derselben. 

48. Filamente gemaB Anspruch 44, wobei der Mantel 
Runzeln verteilt uber wenigstens einen Bereich der 



Oberflache des Mantels aufweist. 

49. Filamente gemaB Anspruch 44, wobei der Mantel 
eine Mehrzahl von Flugeln aufweist, die sich wenig- 

5 stens uber einen Bereich der Oberflache des Man- 
tels erstrecken. 

50. Filamente gemaB Anspruch 44, wobei der Mantel 
eine Mehrzahl von Flugeln sowie eine Verteilung 

10 von Runzeln aufweist, die sich uber wenigstens ei- 
nen Bereich der Oberflache des Mantels erstrek- 
ken. 

61. Filamente gemaB Anspruch 44, wobei die Filamen- 
ts te eine Substanz aufweisen, die Ultraviolettstrah- 
lung reflektiert. 

52. Filamente gemaB Anspruch 44, wobei die Filamen- 
te eine Substanz aufweisen, die Ultraviolettstrah- 

20 lung absorbiert. 

53. Filamente gemaB Anspruch 44, wobei die Filamen- 
te eine Substanz aufweisen, die Photodegradation 
verhindert. 

25 

54. Filamente gemaB Anspruch 44, wobei die Filamen- 
te eine Substanz aufweisen, welche Feuchtigkeit 
absorbiert. 

30 55. Filamente gemaB Anspruch 44, wobei die Filamen- 
te eine Substanz aufweisen, die geruchsabsorbie- 
rend ist. 

56. Filamente gemaB Anspruch 44, wobei die Filamen- 
ts te eine Substanz aufweisen, die antimikrobische Ei- 
genschaften aufweist. 



Revendications 

40 

1 . Proced6 de fabrication d'une 6toffe souple compre- 
nant une matrice fibreuse de filaments fil6s, conju- 
gues, analogues a des rubans, le proc&te compre- 
nant les Stapes suivantes : 

45 

la fourniture d'une matrice fibreuse formee de 
filaments files individuels, lids en des emplace- 
ments * de liaison espacee, les filaments 
comprenant : 

so 

un noyau compose d'au moins un compo- 
sant thermoplastique a bas point de ramol- 
lissement, et 

une gaine composee d'au moins un com- 
55 posant a haut point de ramoilissement, 

('application d'une force d'aplatissement a la 
matrice fibreuse pour ddformer durablement le 
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noyau de filaments individuels en une configu- 
ration analogue a celle d'un ruban ayant une 
largeur sup6rieure a sa hauteur, de telle sorte 
que : 

les filaments individuels sont sensiblement 
non attaches entre les emplacements de 
liaison espaces, et 

la largeur des filaments individuels est 
orientee sensiblement selon la dimension 
plane de I'etoffe. 

2. Procede selon la revendication 1 , dans lequel I'etof- 
fe est a une temperature proche du point de ramol- 
lissement du composant thermopiastique a bas 
point de ramollissement pendant ('application de la 
force d'aplatissement. 

3. Procede selon ia revendication 1 , dans lequel la for- 
ce d'aplatissement est appliquee par une disposi- 
tion de rouleaux de calandrage. 

4. Proc6de selon la revendication 3, dans lequel la dis- 
position de rouleaux de calandrage est une dispo- 
sition de rouleaux de calandrage chauffes. 

5. Procede selon la revendication 1 , dans lequel une 
portion substantielle du composant thermopiasti- 
que a bas point de ramollissement du noyau a un 
point de ramollissement qui est d'au moins 50°C in- 
f 6rieur au point de ramollissement du composant a 
haut point de ramollissement de la gaine. 

6. Proc£d6 selon la revendication 1, dans lequel le 
composant thermopiastique a bas point de ramol- 
lissement du noyau a un point de ramollissement 
qui est d'au moins environ 70°C inf6rieur au point 
de ramollissement du composant a haut point de 
ramollissement de la gaine. 

7. Procede selon la revendication 1, dans lequel la 
matrice fibreuse est ramollie m6caniquement apr6s 
I'application de la force d'aplatissement. 



ran 3:1. 

11. Etoffe souple comprenant une matrice fibreuse de 
filaments files, conjugues, semblables a des ru- 

5 bans, reunis en des emplacements de liaison espa- 
ces, les filaments comprenant : 

un noyau semblable a un ruban ayant une lar- 
geur superteure a sa hauteur et compose d'au 
10 moins un composant thermopiastique a bas 

point de ramollissement, et 
une gaine compos6e d'au moins un composant 
a haut point de ramollissement, la gaine enve- 
loppant sensiblement le noyau ; 

15 

les filaments individuels 6tant : (i) sensiblement non 
attaches entre les emplacements de liaison espa- 
ces et (ii) orientes de telle sorte que leurs largeurs 
soient orientes sensiblement selon la dimension 
20 plane de I'etoffe. 

12. Etoffe souple selon la revendication 11, dans la- 
quelle les filaments conjugues comprennent d'en- 
viron 1 a environ 50%, en poids, du composant a 

25 haut point de ramollissement et d'environ 50 a en- 
viron 99%, en poids, du composant thermopiasti- 
que a bas point de ramollissement. 

13. Etoffe souple selon la revendication 11, dans la- 
30 quelle le composant a haut point de ramollissement 

est choisi parmi les polyesters, les polyamides et 
les polyoiefines a haut point de ramollissement. 

14. Etoffe souple selon la revendication 11, dans la- 
ss quelle le composant thermopiastique a bas point de 

ramollissement est choisi parmi les polyoiefines a 
bas point de ramollissement, les copolymers se- 
quences eiastomeres a bas point de ramollisse- 
ment et leurs melanges. 

40 

15. Etoffe souple selon la revendication 11 , comprenant 
en outre un materiau secondaire choisi parmi les 
fibres et les particules. 
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8. Procede selon la revendication 7, dans lequel le ra- 
mollissement mecanique est mis en oeuvre par des 
moyens choisis entre des rouleaux rainur6s engre- 
nants, des rouleaux a motifs engrenants, des jets 
liquides et des jets gazeux. 

9. Procede selon la revendication 1 , dans lequel les 
filaments individuels sont d6form6s durablement 
jusqu'a un rapport largeur: hauteur sup6rieur a en- 
viron 2:1. 

10. Procede selon la revendication .1, dans lequel les 
filaments individuels sont d6form6s durablement 
selon un rapport targeunhauteur sup6rieur a envi- 



4£ 16. Etoffe souple selon la revendication 11, dans la- 
quelle la gaine comprend une distribution de rugo- 
sites d'un o5t6 a I'autre d'au moins une portion de 
sa surface. 

50 17. Etoffe souple selon la revendication 11, dans la- 
quelle la gaine comprend des lobes multiples d'un 
c6t6 a I'autre d'au moins une portion de sa surface. 

18. Etoffe souple selon la revendication 11, dans \a- 
ss quelle la gaine comprend des lobes multiples et une 
distribution de rugosites d'un c8t6 a I'autre d'au 
moins une portion de sa surface. 
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19. Etoffe souple selon la revendication 11, dans la- 
quelle les filaments individuals sont aplatisdurable- 
ment jusqu'a un rapport largeurhauteur superieur 
a environ 2:1. 

5 

20. Etoffe souple selon la revendication 1 1 , dans la- 
quelle l'6toffe off re une surface de couverture sup6- 
rieure d'au moins environ 10% a celle d'une 6toffe, 
identique mais non traitee, formee de filaments 
ayant une section transversale sensiblement circu- 10 
iaire. 

21. Etoffe souple selon la revendication 11, dans la- 
quelle la matrice fibreuse est choisie parmi les etof- 

fes tissues, les 6toffes tricot6es et les §toffes non '5 
tissues. 

22. Etoffe souple selon la revendication 21 , dans la- 
quelle la matrice fibreuse est une nappe non tissee 

de filaments Ii6s au filage, conjugues. 20 



quelle la substance qui absorbs i'humtditd est choi- 
sie parmi le sulfate de magnesium, les superabsor- 
bants polyacrylates, I'oxyde d'aluminium, I'oxydede 
calcium, I'oxyde de silicium, I'oxyde de baryum, le 
chlorure de cobalt et le poly(alcool vinylique) 

31. Etoffe souple selon la revendication 11, dans la- 
quelle les filaments files, conjugues, semblables a 
des rubans, incorporent une substance qui absorbe 
les odeurs. 

32. Etoffe souple selon la revendication 31, dans la- 
quelle la substance qui absorbe les odeurs est choi- 
sie parmi le charbon actif et les zeolites absorbant 
les odeurs. 

33. Etoffe souple selon la revendication 11, dans la- 
quelle les filaments files, conjugues, semblables a 
des rubans, incorporent une substance qui a des 
propriet6s anti-microbiennes. 



23. Etoffe souple selon la revendication 11, dans la- 
quelle les filaments fil6s conjugues, semblables a 
des rubans, incorporent une substance qui reflechit 

les rayons ultraviolets. 2S 

24. Etoffe souple selon la revendication 23, dans la- 
quelle la substance qui refl6chit les rayons ultravio- 
lets est choisie parmi le dioxyde de titane micronise 

et le dioxyde de zinc micronise. 30 

25. Etoffe souple selon la revendication 11, dans la- 
quelle les filaments fi!6s, conjugues, semblables a 
des rubans incorporent une substance qui absorbe 

les rayons ultraviolets. 35 

26. Etoffe souple selon la revendication 25, dans la- 
quelle la substance qui absorbe les rayons ultravio- 
lets est choisie parmi le sulfate de magnesium, le 
dioxyde de titane micronise et le dioxyde de zinc 40 
micronise. 

27. Etoffe souple selon la revendication 11, dans la- 
quelle les filaments files conjugues, semblables a 
des rubans, incorporent une substance qui inhibe 45 
la photodegradation. 

28. Etoffe souple selon la revendication 27, dans la- 
quelle la substance qui inhibe la photodegradation 

est choisie parmi les amines empSch6es et les ph6- so 
nols empdch6s. 

29. Etoffe souple selon la revendication 11, dans la- 
quefle les filaments files, conjugues, semblables a 
des rubans, incorporent une substance qui absorbe ss 
I'humidit6. 

30. Etoffe souple selon la revendication 29, dans la- 



34. Proced6 de fabrication de filaments fi!6s, conju- 
gues, semblables a des rubans, ledit proc6de com- 
prenant les etapes suivantes : 

la foumiture d'au moins un composant de 
noyau thermoplastique a bas point de ramollis- 
sement, et d'au moins un composant de gaine 
a haut point de ramollissement aux portions 
respect ives de noyau et de gaine d'une filiere 
de filage de conjugue, de type a gaine et noyau, 
dans des conditions d'extrusion ; 
I'extrusion des composants en filaments conju- 
gues, chaque filament conjugu6 ayant une gai- 
ne composed d'au moins un composant a haut 
point de ramollissement qui enveloppe sensi- 
blement un noyau compose d'au moins un 
composant thermoplastique a bas point de 
ramollissement ; 

la trempe, en aval de la filiere de filage, des fi- 
laments conjugues extrud6s ; 
I'elirage des filaments conjuguSs extrud6s tan- 
dis qu'ils sont en cours de trempe, obtenant ain- 
si un diametre moyen de filaments allant d'en- 
viron 0,5 a environ 100 microns ; et 
I'ap plication d'une force d'aptatissement pour 
d6former durablement le noyau des filaments 
individuels en une configuration analogue a 
celle d'un ruban ayant un rapport large ur:hau- 
teur sup6rieur a environ 2:1 . 

35. Proc6de selon la revendication 34, dans lequet le 
composant thermoplastique a bas point de ramol- 
lissement du noyau a une viscosite qui est sup£- 
rieure ou egale a la viscosite du composant a haut 
point de ramollissement de la gaine tandis que les 
composants sont en cours d'extrusion. 
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36. Proc6d6 selon la revendication 34, dans lequel les 
filaments individuals sont a une temperature proche 
du point de ramoilissement du composant thermo- 
plastique a bas point de ramoilissement pendant 
1'application de la force d'aplatissement. 

37. Proc6d6 selon la revendication 34, dans lequel la 
force d'aplatissement est appliquge par une dispo- 
sition de rouleaux de calandrage. 

38. Proc6de selon la revendication 37, dans tequel la 
disposition de rouleaux de calandrage est une dis- 
position de rouleaux de calandrage chauffes. 

39. Precede selon la revendication 34, dans lequel une 
portion substantielle du composant thermoplasti- 
que a bas point de ramoilissement du noyau a un 
point de ramoilissement qui est d'au moins environ 
50°C interieur au point de ramoilissement du com- 
posant a haut point de ramoilissement de la gaine. 

40. Procdde* selon la revendication 39, dans lequel le 
composant thermoplastique a bas point de ramoi- 
lissement du noyau a un point de ramoilissement 
qui est au moins environ 70°C inferieur au point de 
ramoilissement du composant a haut point de ra- 
moilissement de la gaine. 

41. Proc6d6 selon la revendication 34, comprenant en 
outre retape d'introduction, avant I'extrusion, d'un 
agent d'expansion dans le composant de la gaine 
fondant a haute temperature de telle sorte que, lors 
de I'extrusion, I'agent d'expansion so dilate pour 
produire une gaine textur6e. 

42. Proc6d6 selon la revendication 34, dans lequel les 
composants sont extrudes en filaments conjugues 
en utilisant une filiere pour filage de conjugue\ de 
type gaine et noyau a multilobes, de faoon que des 
lobes multiples sont g6n6res dans la gaine. 

43. Proc6de selon la revendication 34, comprenant en 
outre I'etape d'introduction, avant I'extrusion, d'un 
agent d'expansion dans le composant de la gaine 
a haute temperature de fusion de telle sorte que, 
lors de I'extrusion en filaments conjugu6s, en utili- 
sant une filiere de filage de conjugue, du type a gai- 
ne et noyau a lobes multiples, Pagent d'expansion 
se dilate pour produire une gaine texture a lobes 
multiples. 

44. Filaments fil6s conjugues, semblables a des ru- 
bans, comprenant : 

d'environ 50 a environ 99%, en poids, d'un 
composant thermoplastique a bas point de ra- 
moilissement formant un noyau semblable a un 
ruban ; et 



d'environ 1 a environ 50%, en poids, d'un com- 
posant a haut point de ramoilissement formant 
une gaine qui enveloppe sensiblement le 
noyau, 

5 

et dans lequel les filaments ont 6t6 aplatis durable- 
ment jusqu'a un rapport largeur.hauteur superieur 
a environ 2:1. 

10 45. Filaments selon la revendication 44, dans lesquels 
les filaments conjugu6s sont des filaments lies au 
filage, conjuguSs. 

46. Filaments selon la revendication 44, dans lesquels 
'5 (e composant a haut point de ramoilissement est 

choisi parmi les polyesters, les polyamides et les 
pofyolefines a haut point de ramoilissement. 

47. Filaments selon la revendication 44, dans lesquels 
20 le composant thermoplastique a bas point de ramoi- 
lissement est choisi parmi les polyoiefines a bas 
point de ramoilissement, les copolymeres sequen- 
ces 6lastomeres a bas point de ramoilissement et 
leurs melanges. 

25 

48. Filaments selon la revendication 44, dans lesquels 
la gaine comprend une distribution de rugositSs 
d'un c6t6 a I'autre d'au moins une portion de sa sur- 
face. 

30 

49. Filaments selon la revendication 44, dans lesquels 
la gaine comprend des lobes multiples d'un cote a 
I'autre d'au moins une portion de sa surface. 

35 so. Filaments selon la revendication 44, dans lesquels 
la gaine comprend des lobes multiples et une dis- 
tribution de rugosites d'un c6t6 a I'autre d'au moins 
une portion de sa surface. 

40 51 . Filaments selon la revendication 44, qui incorporent 
une substance r6fl6chissant les rayons ultraviolets. 

52. Filaments selon la revendication 44, qui incorporent 
une substance absorbant les rayons ultraviolets. 

45 

53. Filaments selon la revendication 44, qui incorporent 
une substance inhibant la photod6gradation. 

54. Filaments selon la revendication 44, qui incorporent 
so une substance absorbant I'humidite. 

55. Filaments selon la revendication 44, qui incorporent 
une substance absorbant les odeurs. 

55 56. Filaments selon la revendication 44, qui incorporent 
une substance ayant des propri6t6s anti-microbien- 
nes. 
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